Abstract-The key of local matching algorithm is the selection of similarity measure function and window's size, this paper through the two aspects to do improvement. Due to the traditional adaptive window algorithm is relatively complex, this paper extracted a relatively simple adaptive window algorithm, that is to say the window size based on the gradient points, and adopt a new measure function instead of the SAD function, not only to reduce noise effects but also to improve matching accuracy. In addition, in order to get a better disparity map, we adopt a regional seed propagation method which based on smooth constraint and a hypothesis that adjacent pixels with similar color should have the same disparity. Experiments show that the algorithm is compared with the traditional matching algorithm of adaptive window, computational complexity is reduced and the matching accuracy improved.
INTRODUCTION
Stereo matching problem is one of the key problems of computer vision. All over the world, many scholars in this field studied this issue. Among them, Scharstein and Szeliski [1] do some research and evaluation for typical stereo matching technology, which can be divided into global algorithm and local algorithm. In general, the global algorithm accuracy is higher, but the calculation is large and parameter set complex. Local algorithm has higher efficiency and easy to implement, but the problem of how to determine the window's size and shape adaptively cause its hard to achieve high matching accuracy. In order to solve this problem, many scholars put forward typical local algorithms, the improved local algorithm in general can be divided into two categories [2] :
The first kind of algorithm is mainly focus on selecting the optimal window as support window from the given multiple windows [3] [4] , or point by point to select support window's size and shape adaptively [5] [6] . To some extent, these methods improved the precision of disparity map in the area where it's not easy to match, suppresses the foreground fattening effect, but due to the shape of the window with the fixed or limited, lack of flexibility, so it is difficult to adapt to the changing of the structure of image, matching error rate are still high, disparity edge is not clear enough.
The second method [7] [8] [9] [10] 15 ] is mainly to adopt different weighted strategies for pixels in constant support windows. In Paper [7] , according to each pixel in the given window with matching pixel colors and geometric relations proposed an adaptive weighting method, which can effectively structure match cost, greatly reduce the matching ambiguity, the disparity map can compete with global optimization result, but the computation is big, this method could not reflect the efficient advantages of local algorithm. Federico carefully analysis of the deficiency of the adaptive weighting method [8] , using color segmentation information improves the weighting function, improve the accuracy of the algorithm, but further increased the operation cost.
Therefore, under the condition of the trade-offs between efficiency and precision, this paper proposes adaptive windows of all different shapes and sizes based on different gradient. Compared with traditional methods, its computational complexity is reduced, but the matching precision is improved. In order to get a better performance, we use the method of seed propagation method, and to introduce a new similar measure function which has good noise resistance. The experiments show that the algorithm can improve the quality of image matching and compared with the traditional algorithm, computational complexity is reduced.
II. THE PROPOSED ALGORITHM

A. Similar measure function
In the local matching algorithm, for commonly used similarity measure function as SAD, SSD can produce error matching, when the pixel grayscale distribution is different from normal points or there is a big noise in the image. In order to solve this problem, here introducing a similar measure function which is based on ( ) n σ ρ function, its expressions and its derivative function of the mathematical expressions as follows:
In which 
The disparity value:
In local matching, how to choose the size of the window is very important. On the one hand, the window must large enough to contain abundant information, because the small window can not accurate characterization of the image gray level change and reduce the precision of matching results. On the other hand, too large window will cause the distortion of image projection by the large span of disparity. This will not be able to accurately determine the matching position. So based on the advantages and disadvantages, local matching requires that the selected window must be with strong ability to adapt the shape of image. So in this paper, we propose adaptive windows of all different shapes and sizes based on different gradient. 
C. Seed Point Detection
In this step, we obtain highly reliable seed pixels from the original disparity map, it as a good starting point of spread process. By detecting the pixel of constraint conditions of consistency and belief evaluation to determine whether it's a seed point 0 s , conditions as:
The first condition means that seeds should satisfy the detection of the consistency between left view and right view. The second condition is the belief detection on seeds if their matching cost is obviously smaller than other pixels. Besides c λ is the threshold value for evaluating the reliability of disparity. In this experiment, we set c λ =0.8.
D. Seeds Growth
Firstly, execute scan line propagation algorithm [11] , which based on a hypothesis, namely in every segment of neighboring pixels with similar color and similar disparities. Secondly, use the method of regional seed growth. In addition to the boundary, disparity map should change slowly no abrupt change, so we use disparity smooth constraint.
In scan line propagation algorithm [11] , according to color similarity, create a line segment along the scan line direction in each pixel of the stereo image pair. For an unseeded pixel p , we first search the nearest seed pixels 1 Similarly, once update the pixel p , it is marked as seed point immediately. After executing seed growth process, the unseeded pixels updated with the smallest disparity values of recent seed point. After the above processing, the black part of the disparity map will be removed, and the part of the zero disparity is replaced by their nearest nonzero disparity value. In order to get better effect of disparity map, in this paper, we will do precise refinement of disparity.
E. Disparity precise refinement
It can be divided into two steps for this part:
1) Vertical vote:
Because the disparity computation depend on horizontal line segments, horizontal striates can be reduced by this way. We construct a ballot box 
2) Median filtering:
In order to get more reliable disparity map, we take the median filtering method to eliminate isolated point. In this paper, we adopt 2D square median filter in this paper.
III. EXPERIMENT RESULTS
In order to verify the effectiveness of the algorithm, the algorithm on MATLAB 7 platform test and analysis. Experiment of image and real disparity map come from Middlebury dataset. Table 1 shows the three kinds of the algorithm's error matching rate. From the table we can know that the result of this algorithm is similar to the other two algorithms in literature [9] and literature [12] , but the complexity of this algorithm is significantly lower than them. And we can see that this algorithm has a great superiority in the result of "Tsukuba". In order to verify the complexity of the algorithm, on the one hand, we change the adaptive window to constant window (3*3, 5*5, 7*7, 9*9). On the other hand, we change the similarity measure function to SAD. Then compare them, result as the figure 3. Figure 4 shows the matching error rate of different windows and different similarity measure function. In figure  5 , we can compare the running time of 'Tsukuba' and 'Venus'. Therefore, this algorithm is better than the constant window and SAD algorithm, it can get more accurate disparity map. On the processing speed, except the processing time is longer than the small window algorithm like 3*3 and 5*5, this algorithm cost the same amount of time as big window algorithm. Through the above analysis, we can know that the algorithm is not complicated calculations to estimate the window size. The gradient decides the size and shape of the window. And the new similarity measure function instead of SAD function can get better parallax effect. 
IV. CONCLUSIONS
This paper proposed a simple matching algorithm of adaptive window, which is based on the gradient to select the different size and shape of the window. Especially focused on the horizontal or vertical concentration gradient region, we use the narrow width and broad height window in the horizontal gradient concentrated concentration areas, and use the broad width and narrow length in the horizontal gradient concentration areas. Compared with the traditional adaptive window matching algorithm, the algorithm is improved significantly lower computational complexity and accuracy. In addition, we propose a new similar measure function to replace SAD function, making the algorithm have a certain ability to resist noise. After get the initial disparity map, we adopt the seed region propagation method to obtain more accurate results. The method is based on the assumption that neighboring pixels of similar color should have the same disparity and the smooth constraint of disparity. The experiment indicated that, the algorithm has higher precision and computation complexity is greatly reduced.
